In this paper a multi-item inventory model with storage space , number of orders and production cost as constraints has been formulated. A demand dependent unit cost is assumed to minimize the total annual cost and solved using Karush-Kuhn-Tucker condition. In most of the real world situations, the cost parameters, the objective functions and constraints of the decision makers are imprecise in nature. Here the cost parameter is imposed in fuzzy environment .The model is illustrated with numerical example for single item.
Introduction
The basic objective of inventory control is to reduce investment in inventories and ensuring that production process does not suffer at the same time. In general the classical inventory problems are designed by considering that the demand rate of an item is constant and deterministic and that the unit price of an item is considered to be constant and independent in nature. But in practical situation, unit price and demand rate of an item may be related to each other. When the demand of an item is high, an item is produced in large numbers and fixed costs of production are spread over a large number of items. Hence the unit cost of the item decreases,(i.e) the unit price of an item inversely relates to the demand of that item. So demand rate of an item may be considered as a decision variable.
Zadeh [8] first gave the concept of fuzzy set theory. Later on, Bellman and Zadeh [1] used the fuzzy set theory to the decision-making problem. Zimmerman [9] gave the concept to solve multi -objective linear programming problem. Sommer [6] applied the fuzzy concept to an inventory and production scheduling problem. Hence we may impose warehouse space ,cost parameters, number of orders, production cost etc in fuzzy environment.
The Karush -Kuhn-Tucker Condition [2] are necessary conditions for identifying stationary points of a non linear constrained problem subject to inequality constraints. The development of this method is based on the Lagrangean method. These conditions are also sufficient if the objective function and the solution space satisfy the conditions in the following table 1.1 
Multi objective fuzzy inventory model with storage space and production cost constraints through Karush -Kuhn-Tucker approach has already been solved [4] . In this paper ,a muti-item, multi-objective inventory problem with shortages along three constraints such as storage space, number of orders and production cost is formulated and solved using Karush -KuhnTucker conditions for a single item. The unit cost is considered here in fuzzy environment .The model is illustrated by numerical example.
Assumptions and Notations
The following notations and assumptions are made 
Mathematical model of inventory model
The total annual cost according to the basic inventory model is The Total cost = Production cost + Set up cost + Holding cost + Shortage cost
The total average cost of the i th item is 2 2 ( ) ( , , ) 2 2
There are some restrictions on available resources in inventory problems that cannot be ignored to derive the optimal total cost. The problem is to find the demand rate, the lot size and the shortage amount so as to minimize the total average cost function (1) subject to the above constraints. It may be written as 
Fuzzy Inventory model
Here the unit price p i 's are considered in fuzzy environment. The above model under fuzzification of p i reduces to
Subject to the constraints 
Here U Li and L Li are upper limit and lower limit of p i respectively.
Numerical example
To solve the above non linear programming using Kuhn-Tucker conditions, the following values are assumed. n = 1, A 1 = 60, S 1 = $80, H 1 = $0.7, w 1 =3 sq.ft , W=280 sq.ft , B = $40, t=3, m 1 =$10, and $2.5≤ p i ≤$3.5
The optimal solution table is given below 
Conclusion
In this paper we have proposed a concept of the optimal solution of the inventory problem with fuzzy cost price per unit item. By solving the above inventory model using Karush -Kuhn-Tucker conditions with unit cost as fuzzy variable, it has been seen that as the constant β value increases , all the decision variables namely the demand rate , the lot size and the shortage also increases. But conversely the unit price decreases. This model can be developed with many limitations such as their inventory level, budget limitations etc. Also it can be extended for solving more than one item.
